Abstract -Thirteen specimens of Culeolus herdmani
INTRODUCTION
The genus Culeolus (Pyuridae, Stolidobranchia) was erected by Herdman (1881) for 5 species taken by HMS Challenger from depths of 4000 to 5798 m in the Pacific (off Japan, in the tropics and the South Pacific) and the Atlantic Oceans. The genus is characteristic of abyssal ascidians, having an open meshwork of longitudinal and transverse vessels in the branchial sac and lacking stigmata. All species have a narrow stalk that most often is long and wiry and is attached at the anterior end of the body as in other stalked forms (see Kott 1989) . The branchial aperture is antero-dorsal and the atrial aperture a large transverse postero-dorsal opening. Most of the species in the genus have a crest of enlarged papillae around the posterior end of the body, sometimes enclosing the atrial aperture but in other species interrupted over the dorsal surface and terminating each side of the atrial aperture. As in other Pyuridae, branchial tentacles are branched, the branchial sac has 5 to 7 folds and the gut forms the usual loop and has liver lobules in the pyloric region. Gonads are relatively long, sometimes with the testis follicles divided into clumps on the mesial surface of the ovarian tube but occasionally the whole gonad divided into hermaphrodite blocks as in Pyura and Microcosmus. There are seldom more than 3 gonads per side. Occasionally one or more of the gonads on the left side of the body are outside the gut loop. Antero-posteriorly flattened languets are at the junctions of the transverse vessels along the dorsal mid-line.
The species in this genus are relatively uniform in external appearance. Distinctions often are based on the form of papillae both on the surface and in the postero-Iateral papillary crest. Useful information on species relationships can be obtained from the gonads, although in some cases these have not been described; and because relatively few specimens are available in most of the known taxa, variations in the number and arrangement of the gonads and their subdivisions are not well documented.
Unlike most abyssal species, Culeolus spp.
generally have a relatively restricted known range, with few exceptions being known from either the northern or southern Atlantic or Pacific Oceans, the tropical Pacific or the Southern Ocean. The present species is known mainly from the continental slopes in the western Pacific. The only other species recorded only from slope locations are C. gigas Sluiter, 1904, C. quadrula Sluiter, 1904, and C. thysanotus Sluiter, 1904 from Indonesia; C. caudatus Monniot & Monniot, 1991 from off New Caledonia; C. wyville-thomsoni Herdman, 1881 from the South Pacific; and C. sluiteri Ritter, 1913 from off the Aleutians. All other species of the 21 known in this genus are recorded from 2oo0m or more (up to 7000m in the Kurile Trench: C. robustus Vinogradova,1970) .
TAXONOMY
Culeolus herdmani Sluiter, 1904 Culeolus herdmani Sluiter, 1904: 
Previously Recorded
Indonesia (Sluiter 1904) . Philippines (Van Name 1918). New Caledonia (Millar 1975 , Monniot & Monniot 1991 . Sea of Japan (Tokioka 1953) .
Description
External Appearance (Figures 1-4) . Specimens are of similar size, with a translucent head 3 to 4 cm long on a hard wiry stalk to 20cm long. The stalk may gain some of its strength from the mud crowded into a thin rod along one side. The opposite side (continuous with the ventral surface of the head) is gelatinous and slightly concave. The top of the stalk is covered with a thin layer of the translucent body test, where the hard wire-like part is inserted into the test along the anterior end of the head toward the antero-dorsal branchial opening. In life, the antero-posterior axis of the head probably is at right angles to the stalk, with the branchial (incurrent) aperture a transverse opening just above the upper tip of the stalk. In one specimen the upper, broad, flat, crescentshaped posterior lip of the opening is folded back against the body, but when closed it folds down over the straight, relatively thick and rounded lower lip. The wide transverse arc of the curved atrial aperture, more than halfway along the upper (dorsal) surface, has the concavity of the curve directed anteriorly, probably contributing to the entrainment of the excurrent water by the prevailing currents which flow past as well as through the body from the anterior to the posterior end. The rounded (tongue-shaped) posterior end of the body is slightly wedge-shaped, flattened dorso-ventrally. The postero-Iateral crest consists of irregularly placed rounded papillae (2 or 3 across the width of the crest) each about O.5mm high. The crest extends from each side, near the corners of the atrial aperture, and crosses the midline ventral to and just behind the wedge-shaped posterior end of the body. A network of blood vessels beneath the crest has vertical terminal branches extending up into the papillae which are slightly yellowish in the preservative, and may have been a bright colour in life. Slight creases in the surface of the test create a mosaic of blister-like elevations, each low, square, with a minute conical papillum in the centre. A terminal branch of a blood vessel projects into each of these papillae.
Internal structure (Figures 5,6 ). The body wall P.Kott adheres closely to the test and could not be separated from it. Body musculature consists of short radial muscles from the branchial aperture and very few from the posterior side of the atrial aperture; circular muscles are around each of the apertures; well-spaced parallel transverse muscles cross the dorsal surface between the two apertures and terminate each side of the endostyle; and one conspicuous longitudinal oblique muscle on each side extends from the side of the branchial aperture to the atrial aperture, crossing the transverse muscles and joining the circular ones at each end. Branchial tentacles have long, slender primary branches and short secondary ones. About 12 tentacles of varying length, including a long ventral one, alternate with rudimentary tentacles. The dorsal tubercle is particularly small, circular, at the top of a peritubercular V, with the opening of the neural duct an oblique or reverse c-shaped slit. Six branchial folds are on each side of the body. Two to 9 intemallongitudinal vessels are on each fold and one or 2 are between the folds. A branchial formula is DL1 (2)1(5)2(9)2(6)1(5)1(3)E. The branchial meshes are longer than wide. Liver lobules are on the edge of transverse lamellae across the pyloric region of the gut. The anal border is divided into small, narrow, crowded lobules. Two long, undivided, undulating tubular ovaries are on each side of the body, in the gut loop on the left and converging to the atrial aperture on the right. Each ovary has up to 9 clumps of testis follicles crowded evenly along the mesial surface. A thickening of the pallial body wall similar to a wide, flat endocarp is on the anterior half of the right body wall antero-dorsal to the gonads.
Remarks
In these specimens the stiff wire-like stalk is inserted into the anterior end of the head, and appears to be placed to support the head at right angles to it, so that the open branchial and atrial apertures are respectively presented to and away from passing currents (see Kott 1989) . The force of the currents passing through the large apertures of these organisms would also tend to maintain the position of the body and keep the tentacles, especially the long ventral one, in position in the branchial sac. Also the cross section of the body, flattening out posteriorly, appears to be hydrodynamically adapted for it to be lifted up by passing currents (as an aerofoil wing).
The species resembles the majority in this relatively uniform genus, with similar slender branchial tentacles, 6 branchial folds, open branchial meshes, long ovarian tubes with testis follicles divided into clumps along their surface, the left gonads in the gut loop and a long slender, wire-like stalk. The present specimens generally agree with those of Van Name (1918), Tokioka Monniot (1991) also report the thickened pallial wall and long oblique muscle on each side of the body; and Van Name (1918) reported the long median ventral branchial tentacle (which is fine and inconspicuous and may have been overlooked by other authors). However, there may be some variation in the postero-Iateral papillary crest, which usually is interrupted each side of the atrial aperture, but appears to be continuous across the dorsal mid-line anterior to the aperture in specimens from New Caledonia (Millar 1975 , Monniot & Monniot 1991 Culeolus wyville-thomsoni Herdman, 1881 and C. sluiteri Ritter, 1913 have irregular or rounded elevations of the surface test, each with a larger central papillum than in the present species (where it is minute and inconspicuous). Culeolus quadrula Sluiter, 1904 C. herdmani Sluiter, 1904 (Van Name 1918 , Tokioka 1953 , Millar 1975 Herdman, 1881 (Van Name 1945 Millar 1955 Millar , 1959 Millar , 1970 perlatus Herdman, 1882; tanneri Verrill, 1885; anonymus Monniot & Monniot, 1976 , 1982 .. C. pyramidalis Ritter, 1907 (Hartmeyer 1912 , Van Name 1945 , Millar 1964 , Monniot 1998 ) Mid-ventral line of enlarged test papillae .
c.antarcticus Vinogradova, 1962 (Monniot & Monniot 1982 17. Papillae on surface of test wart-like, conspicuous .
........ C. sluiteri Ritter, 1913 (Arnback- 
